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Mathematical logical intelligence is one of the skills that are needed in the 21st 
century related to mathematical problem-solving skills. The importance of this 
skill is not in line with the facts on the ground, where students are still weak in 
counting and using logic in problem solving. The purpose of this research is to 
improve students’ mathematical logical intelligence through the online-based 
integration of local wisdom of Sulapa Eppa Walasuji. Sulapa Eppa Walasuji is 
one of the Bugis-Makassar local wisdoms with a unique pattern, appropriate to 
be used as a medium for learning transformation of geometry. Through the 
integration of local wisdom, Sulapa Eppa Walasuji can create contextual 
mathematics learning, so that students can easily understand the material by 
connecting real-life concepts. This research includes experimental research with 
a quasi-experimental design of the nonequivalent control group design type. The 
research instrument used was a mathematical logical intelligence test consisting 
of five essay questions. The data analysis used is descriptive statistics with gain 
score and effect size testing. The results showed that the mathematical logical 
intelligence of experimental class students increased by 43.16 with the effective 
contribution of the r effect size being 0.910. This indicates that the online-based 
integration of Sulapa Eppa Walasuji can improve students’ mathematical logical 
intelligence. 
 
Keywords: Mathematical Logical Intelligence, Sulapa Eppa Walasuji, Online-
Based. 
 




One of the sciences that is exact (definitely), so it becomes a must in studying it explicitly 
from kindergarten to university is mathematics (Asfar & Asfar, 2020; Nurannisa et al., 2021; 
Asfar et al., 2019). Learning mathematics can train students to understand a concept through the 
process of thinking and reasoning in drawing conclusions, developing creativity, making 
predictions, and improving students’ problem-solving abilities through the delivery of 
information and ideas (Asfar & Asfar, 2021; Asfar et al., 2021). One of the mathematical skills 
that are needed in facing the challenges of the 21st century is mathematical logical intelligence. 
Mathematical logical intelligence is a form of student skills in counting and using logic 
(Widyawati & Rahayu, 2020; Ayuningsih & Ciptahadi, 2020). This intelligence is closely related 
to students’ skills in solving mathematical problems, namely being able to think and formulate 
solutions in a logical order (Nisa, Mukhlis & Maswar, 2020; Pradestya, Imswatama & Balkist, 
2020; Hitalessy, Mataheru & Ayal, 2020). However, students’ skills in solving math problems 
are still very low, where students are very weak in solving non-routine questions, especially 
contextual so that this research provides concrete examples to students contextually. 
The low skill of students in solving math problems can be seen from the results of the 2018 
PISA survey, where the mathematics learning achievement score of Indonesian students is 379 
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which is ranked 67th out of 74 countries (OECD, 2019). This is also supported by the national 
achievements of students based on the results of the National Examination (NE) in 2019, where 
mathematics became the subject with the lowest score among other subjects. The national 
achievement score for mathematics is 39.33 which is below the standard of graduation criteria, 
namely 55 (scale 0-100). This fact is in line with the results of the National Examination (NE) 
students in Bone Regency who obtained a score of only 34.25 are in the less category. One of the 
materials that hinder students’ achievement is geometry material with a score of 29.57 
(Puspendik, 2020). 
The problem of the low mathematical problem-solving skills of students in geometry 
material was also found in class XI students of SMAN 19 Bone, where students experienced 
problems in applying for existing numbers, students had difficulty in identifying problems and 
determining the relationship between symbols and causal patterns, incorrectly using formulas, 
unable to determine alternative answers that are appropriate to the problem, and it is difficult to 
conclude the solution to the problem at hand. The characteristics of these students indicate that 
students’ mathematical logical intelligence is still very low. Mathematical logical intelligence is 
a set of a number of numeracy skills and mastery of logic that greatly assist students in solving 
problems in a structured and logical manner. Students who have high logical mathematical 
intelligence tend to be able to interpret a problem and examine and solve it appropriately (Sari & 
Hasibuan, 2019). 
Students’ low mathematical logical intelligence is caused by the learning process that does 
not relate students’ real-life concepts to learning materials, so students have difficulty in 
interpreting and studying a problem to determine the right solution in solving it (Asfar et al., 
2019). The basis of the logical-mathematical approach according to Pramesti & Oktalia (2021) 
is identical with measurable, quantitative, and analytical thinking activities. Mathematical logical 
intelligence greatly affects student learning outcomes, including student achievement in 
mathematics. Students who have high mathematical logical intelligence can easily solve the math 
problems they face. The results of research by Rahmawati & Ibrahim (2021) show that student 
learning outcomes get an average score of 58.4 which indicates the influence of mathematical 
logical intelligence on student learning outcomes. This is in line with the research of Rinawati & 
Ratu (2021), where students’ mathematical logical intelligence in solving mathematical problems 
is only in the sufficient category. This is because students have not been able to solve non-routine, 
especially contextual problems, so students find it difficult to use mathematical operations 
appropriately in problem solving. An alternative solution that can overcome the low 
mathematical logical intelligence of students is by creating a learning innovation that can 
stimulate students’ thinking processes by linking real-life concepts through ethnomathematics-
based learning (Asfar et al., 2019). Ethnomathematics based learning can give students the 
opportunity to understand concepts by linking the culture or students’ experiences in learning 
mathematics (Nurannisa, Asfar & Asfar, 2020; Kurniawan et al., 2019; Asfar, Asfar & 
Nurannisa, 2021). The application of ethnomathematics-based learning really requires learning 
media that can involve students’ learning experiences in the learning process (Nur et al., 2021). 
This research was conducted by applying ethnomathematics-based learning media in 
developing students’ mathematical logical intelligence through the online-based integration of 
local wisdom of Sulapa Eppa Walasuji. Sulapa Eppa Walasuji is a form of Bugis-Makassarese 
local wisdom that is commonly found in wedding traditions (Alfaruq & Zulkarnain, 2020; Akbar 
et al., 2019; Naing & Hadi, 2020), which is a series of bamboo designed in the shape of a 
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rhombus, usually used as Baruga (gate) a Bugis wedding (Moham et al., 2019) and a place for 
the groom’s Erang-erang (Syahri, Marwati & Attar, 2020). The concept of Sulapa Eppa Walasuji 
can be related to the geometric pattern of transformation, namely translation, reflection, dilation, 
and rotation which can train students’ problem-solving skills through logical procedures and 
thinking (mathematical logical intelligence). The integration of local wisdom of Sulapa Eppa 
Walasuji in the learning process is a new thing for the world of education that has never been 
done before. Whereas, the concept of Sulapa Eppa Walasuji has a unique pattern to stimulate 
logical thinking, especially students’ reasoning power with their daily examples so that the 
examples are not in abstract form but are more concrete and contextual. 
The research was carried out online as a form of online learning during the COVID-19 
pandemic with the help of an android application. The android applications used in this research 
include applications Zoom Meeting, Trello, and Liveworksheets. The Zoom Meeting application 
is used as a face-to-face medium for teachers and students which is carried out online in the 
learning process. The Trello application is used as a medium for student discussion in collecting 
assignments given by the teacher and allows communication between students and teachers and 
students with other students (feedback). Meanwhile, the liveworksheet is used as online-based 
interactive student worksheet media. These three applications are used to support online learning 
that is carried out during the research. Therefore, this research aims to improve students’ 
mathematical logical intelligence through the online-based integration of local wisdom of Sulapa 
Eppa Walasuji. 
The Research Methods 
 
This research is a type of experimental research conducted to improve students’ 
mathematical logical intelligence through the online-based integration of local wisdom of Sulapa 
Eppa Walasuji. The research design used is a quasi-experimental type of nonequivalent control 
group design. Through purposive sampling (teacher considerations), two classes were selected 
as research samples, namely class XI MIPA 1 as the control class and class XI MIPA 2 as the 
experimental class. The experimental class was given treatment by applying the online-based 
integration of local wisdom of Sulapa Eppa Walasuji. While in the control class, learning is 
carried out as usual, namely a problem-based learning model. The number of students in each 






Figure 1. Nonequivalent Control Group Design 
 
The research instrument used is a test of students’ mathematical logical intelligence with 
five essay questions. To see the improvement of students’ mathematical logical intelligence with 
the online-based integration of local wisdom of Sulapa Eppa Walasuji, Gain Score and Effect 
Size tests were carried out. The assessment criteria of Gain Score used in this research can be 
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Table 1. Gain Score Assessment Criteria 
Normalized N-Gain Interpretation 
0.7 ≤ g ≤ 1 High 
0.3 ≤ g ≤ 0.7 Moderate 
0 ≤ g ≤ 0.3 Low 
 
The Results of the Research and the Discussion 
 
The results of this research indicate that students’ mathematical logical intelligence has 
increased with the online-based integration of local wisdom of Sulapa Eppa Walasuji in the 
learning process. Improvements can be seen from the data analysis results of gain score of 
students presented in Figure 2. 
 
 
Figure 2. Comparison of Gain Score in Control Class and Class Experiment 
 
Based on test results of gain score above, it can be concluded that the increase occurring 
after the application of integration of local wisdom Sulapa Eppa Walasuji based online is in the 
high category of 0.91 (91%), while the control class with the application of the problem-based 
learning model is in the medium category of 0.50 (50%). This indicates that the two research 
classes, both the control class and the experimental class, have increased. However, the increase 
that occurred in the experimental class was higher than in the control class. This is also supported 
by the results of the analysis of effect size which shows a large contribution from the application 
of online-based integration of local wisdom of Sulapa Eppa Walasuji to students’ mathematical 
logical intelligence. 
 
Table 2. Result of Effect Size Analysis 
Class d Effect Size r Effect Size Category 
Control 1.816 0.664 Medium effect 
Experiment 4.487 0.910 Big effect 
  
From the results of the effective contribution of treatment, namely the application of the 
online-based integration of local wisdom of Sulapa Eppa Walasuji in improving students’ 
mathematical logical intelligence in testing by comparing the results of the pretest and posttest 
of the experimental class, the value of d = 4.487 and the effect size based on r = 0.910, these 
results are in large effect category which means that the application of the online-based 
integration of local wisdom of Sulapa Eppa Walasuji is effective in increasing students’ 
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application of the problem-based learning model also contributes effectively to students’ 
mathematical logical intelligence by d = 1.816 and the effect size based on r = 0.664, this result 
is in the moderate effect category. Based on the results of data analysis, it can be concluded that 
the application of the online-based integration of local wisdom is Sulapa Eppa Walasuji more 
effective in developing students’ mathematical logical intelligence than problem-based learning 
models. 
The online-based integration of local wisdom Sulapa Eppa Walasuji in the learning process 
refers to three stages of learning, namely exploration, collaboration, and evaluation. The 
exploration stage is the initial stage carried out to find and identify a problem (Putra, 2021; Indari 
et al., 2020). In the exploration stage of the integration of Sulapa Eppa Walasuji, the teacher and 
students explore the pattern of Sulapa Eppa Walasuji then identify the elements of the 
transformation of geometry contained in it. Students in this case observe and interpret the 
transformation of the concepts of geometry and relate them to everyday life that students usually 
encounter. This is in line with the indicators of students’ mathematical logical intelligence which 
requires students to be able to determine the relationship between symbols and causal patterns in 
the problem-solving process. The next stage is collaboration, which is an interactive, constructive 
and knowledge-based process that involves many students in problem-solving activities to 
achieve the desired goals (Malik et al., 2021). Collaboration is closely related to the process of 
motivation, division of tasks, understanding group vision, targets, and self-evaluation (Santoso 
et al., 2021; Rahmawati et al., 2019). Through this collaboration stage, students will be given 
various questions that require students’ thinking processes in counting, so that they are able to 
apply arithmetic operations correctly in problem solving. In the final stage, students are given an 
evaluation as a benchmark for the success of the learning process that has been implemented 
(Suardipa & Primayana, 2020; Anwar, 2021). Maihani et al., (2019) stated that the evaluation 
stage is an assessment stage to find out whether the activities carried out are running according 
to the target. The evaluation stage in the integration of Sulapa Eppa Walasuji, where the teacher 
provides independent evaluations to students to determine the extent to which students’ 
understanding is related to the transformation of geometry that has been studied. The form of 




Figure 3. Comparison of Average Mathematical Logical Intelligence 
 
Based on the stages of learning with the integration of local wisdom of Sulapa Eppa 
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The indicators of mathematical logical intelligence used in the research are students’ ability to 
count or apply arithmetic operations correctly, students ability to understand relationship patterns 
or determine the relationship between symbols and causal patterns, and students’ ability to solve 
problems (Sari & Hasibuan, 2019;  Mukharromah, 2019). The analysis of increasing students’ 
mathematical logical intelligence for each indicator can be seen as follows. 
Indicator 1, namely the ability to count. The students’ numeracy skills in the control class 
in solving the pretest questions was 27.08. Students have been able to use arithmetic operations 
in solving the given problem, but are still in the moderate category. When students are faced with 
problems that require logical thinking in solving them, students experience difficulties. After the 
posttest, students showed an increase in numeracy but not much different from their initial ability, 
which was 28.89. Meanwhile, the numeracy ability of students in the experimental class in 
solving the pretest questions was only 25.83 which was in the medium category. After 
implementing the integration of Sulapa Eppa Walasuji in the learning process, students’ 
numeracy skills increased to 29.54. Students who were initially unable to apply arithmetic 
operations to complex and more complex problems are now able to do so because they are 
familiar with questions that require logical thinking. This is created when students are faced with 
a real-life concept that is easy to understand, namely the concept of Sulapa Eppa Walasuji which 
is closely related to the geometry pattern of the transformation being studied. 
Indicator 2, namely the ability to understand the pattern of relationships. The ability to 
understand the pattern of relationships in the control class was only 27.36. Students have been 
able to determine the relationship between symbols and causal patterns in problem solving, but 
do not understand the pattern of relationships that occur, so students are unable to explain the 
procedures they go through in obtaining the final score. At the time of the posttest, students 
showed an increase in this indicator but it was still in the moderate category, which was 28.19. 
The result of the pretest of experimental class students in measuring indicator 2 (understanding 
the pattern of relationships) is 25.69. This result has an increase seen from the results posttest of 
29.44. That is, the integration of Sulapa Eppa Walasuji can improve students’ ability to 
understand the pattern of relationship or determine the relationship between symbols and causal 
patterns in problem solving. Students in the experimental class showed progress, where at first 
students were less able to solve the problems given with the right procedure. However, after 
exploring the geometric transformation pattern on the concept of Sulapa Eppa Walasuji, students 
begin to understand the procedure they go through until they reach the final result of the concepts 
of translation, reflection, dilation, and rotation. It can be seen when students explain the 
relationship between symbols and causal patterns in solving transformation of geometry 
problems. 
Indicator 3, namely the ability to solve problems. The ability of the control class students 
in solving the problems given is still very low, seen from the result of the pretest students only 
get an average score of 2.5. The result obtained in the experimental class were even lower than 
the control class, which was only 1.67. After the application of the problem-based learning model 
in the control class, the students’ problem-solving ability increased to 22.22. This increase is still 
in the moderate category. Meanwhile, the experimental class increased by 37.78 in the high 
category. This indicates that the integration of Sulapa Eppa Walasuji is more influential in 
improving students’ problem-solving abilities than problem-based learning models. 
Based on the analysis of increasing students’ mathematical logical intelligence for each 
indicator, it appears that the problem-based learning model is able to improve students’ 
Al-Jabar: Jurnal Pendidikan Matematika Volume 12 Nomor 02                                        Nurannisa, etc 
289 
 
mathematical logical intelligence. However, the increase that occurred was still in the moderate 
category. This is in line with the results of Suparman, Yohannes & Arifin (2021) research which 
suggests that problem-based learning models can improve students’ problem-solving abilities. In 
addition, with this model students will be accustomed to solving various problems so that they 
are accustomed to applying arithmetic operations during the problem-solving process (Fisher, 
Kusumah & Dahlan, 2021). Students in this research showed the same thing, namely being able 
to count in problem solving. However, students experience errors in solving problems due to 
improper completion procedures, where students are unable to connect symbols with causal 
patterns in problem solving. The questions given in this research are contextual questions related 
to students’ daily experiences. 
Meanwhile, the online-based integration of local wisdom of Sulapa Eppa Walasuji in the 
experimental class showed positive results. Students experience an increase in mathematical 
logical intelligence with the ethnomathematics-based contextual learning, namely Sulapa Eppa 
Walasuji. Students who initially have not been able to use arithmetic operations correctly are 
now able to do so because they are accustomed to solving problems logically. All forms of 
questions presented can be solved easily because students are able to determine the pattern of 
relationship of each given problem, so that in the end students are able to solve problems with 
the right procedures. This is in line with the research of Marufi et al., (2021) where 
ethnomathematics-based learning can improve students’ mathematics learning outcomes. 
Students in this research were able to solve problems easily because they understood the material 
being taught with learning that linked real-life concepts or students’ own experiences. In addition, 
the application of android applications in this research also has a major influence on the success 
of the learning process. According to Fatahillah, Dafik & Alfiyantiningsih (2021), the use of 
android in learning mathematics has a positive impact on students learning outcomes. This is 
because the use of android is something new and unique for students, so that students’ curiosity 
about learning increases and students become more motivated in participating in the learning. 
The Zoom Meeting application, which is the main application in the implementation of online 
learning can increase student activity in learning mathematics. The learning process with the help 
of the Zoom Meeting application makes students happy and feels challenged (Asfar & Asfar, 
2020), it can be seen from the positive student preference scores of 80% and 20% are constrained 




Figure 4. Online Learning Through the Zoom Meeting Application 




Other applications used in this research process are the Trello application and the 
liveworksheet application. These two applications are new things that students have never 
encountered in previous learning, so students are interested in participating in mathematics 
learning. Learning in general still uses tests in the form of student worksheets presented in paper 
form, where students work on assignments on the answer sheets provided. Students in this 
research worked on online questions through the liveworksheet application. This app can be 
accessed on any device without being installed. Students just click on the question link shared by 
the teacher, then the student worksheet will immediately open. The results of the students’ pretest 
and posttest done on the liveworksheet can be seen in Figure 5. Figure 5 shows that the 
experimental class students test results with the application of the online-based integration of 
Sulapa Eppa Walasuji increased, where by the highest score obtained by the students in the 
pretest was 60 and increased to 100 in the posttest results. This shows that the online-based 
integration of Sulapa Eppa Walasuji can improve student learning outcomes in mathematics 
subjects, especially students’ mathematical logical intelligence. 
After the process of working on the questions, students can upload their answers via the 
Trello application, which is a collaborative work management application that allows users to 
manage various projects they are working on in one place or container (Sarbani, 2020). Through 
this application, students can communicate and collaborate in working on or discussing the 
questions given, and can ask the teacher directly related to the obstacles faced in the learning 
process.  
 
Figure 5. Top Value pretest and posttest Class Experiments  
 
This research really supports the online learning process by bringing back several 
applications that can be used in the learning process, where these applications have basically 
been around for a long time but have not been explored well in the world of education. Moreover, 
this research also presents a new learning atmosphere with the integration of local wisdom of 
Sulapa Eppa Walasuji. Previously, there had been no research linking the concept of Sulapa 
Eppa Walasuji in the mathematics learning process. Therefore, the online-based integration of 
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Sulapa Eppa Walasuji is a new breakthrough in 21st century learning, namely the integration of 
local wisdom based on digital literacy. 
Conclusion and Suggestion  
 
Based on the results of the research data analysis, it can be concluded that the online-based 
integration of local wisdom of Sulapa Eppa Walasuji is effectively applied to mathematics 
learning, especially the transformation of geometry material in improving students’ mathematical 
logical intelligence. The increase in students’ mathematical logical intelligence with the online-
based integration of Sulapa Eppa Walasuji is in the high category, which is 0.91 (91%) with the 
effective contribution based on r effect size = 0.910. This indicates that the application of the 
online-based integration of local wisdom of Sulapa Eppa Walasuji has a major effect in 
increasing students’ mathematical logical intelligence. Therefore, this research can be an 
alternative solution in creating a learning innovation with local wisdom and support digital 
literacy learning (online-based) that can be applied in ethnomathematics-based mathematics 
learning.  
For further research, it is suggested to integrate local wisdom of Sulapa Eppa Walasuji in 
offline mathematics learning. Moreover, the concept of Sulapa Eppa Walasuji is not only used 
in the transformation geometry material, but is also appropriate as a learning medium for the flat 
shape material, so that it can be a reference for future research to test the integration of Sulapa 
Eppa Walasuji in the learning process with flat shapes material.  
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